Abstract. The assemblage titanian clinohumite+forster-ite + spinel + calcite is widespread in marbles from the eastern Bergell contact aureole (Switzerland/Italy). The Bergell titanian clinohumites vary considerably in composition (TiO2:0.19 to 2.05 wt%, F: 2.2 to 3.4 wt%). Electron microprobe analyses show that the titanian clinohumites contain less than detectable amounts of Co, Cu, Ni, Zn, A1, Cr and C1. No trace of ferric iron could be detected by Moessbauer spectroscopy. Moreover, the Moessbauer spectra indicate that Fe 2 + occurs only in one of the five octahedral positions in the crystal structure of the studied titanian clinohumite. Under the conditions of the contact metamorphism (600-650 ~ C, 3 kb total pressure) the compositional variation along the exchange vector TiO2M-1 (OH,F)_2 takes place at constant XOH which is fixed by the pore fluid. Titanian clinohumite sometimes contains geikielite inclusions which strongly fractionate Fe and Mn relative to titanian clinohumite. The geikielites from the Bergell marbles are poor in Cr203, FezO3 and MnO, and thus different from those found in carbonatites, kimberlites and serpentinized ultramafic rocks.
Introduction
Titanian varieties of the humite group minerals are quite common in metamorphic carbonate rocks and have been found at numerous localities (Rankama 1938 : Sahama 1953 Muthuswami 1958; Bradshaw and Leake 1964; Moore and Kerrick 1976; Rice 1980; Bucher-Nurminen 1982; Ehlers and Hoinkes 1987) . In marbles from the eastern Bergell contact aureole (Switzerland/Italy) humite minerals were first mentioned by Cornelius (1915) . Later, D~-verin (1937 ), Wenk (1963 ), Trommsdorff (1966 , BucherNurminen (1976 BucherNurminen ( , 1977 and Gier6 (1984) described parageneses with forsterite, spinel, tremolite, chlorite, phlogopite, dolomite and calcite. Geikielite, the rare magnesium analog of ilmenite, occurs as an accessory mineral in rocks with high Mg/Fe ratios. It is found in serpentinized ultramafic rocks (Kashin 1937; Efremov 1954; Trommsdorff and Evans 1980; Dietrich et al. 1986 ), in kimberlites (Mitchell 1973 (Mitchell , 1977 Haggerty 1975) in carbonatites (Mitchell 1978) , in metasomatically altered iron ores associated with carbonatites (Zhuravleva et al. 1976 ) and in metamorphosed impure magnesian limestones (Murdoch and Fahey 1949; Wise 1959; Cressey 1986; Ehlers and Hoinkes 1987) . Geikielite has also been reported from the gem gravels of Sri Lanka (Crook and Jones 1906) .
The Tertiary Bergell calc-alkaline intrusives contain along their eastern margin large inclusions of banded marbles with a wide variety of contact metamorphic mineral assemblages (Gier~ 1985, see compilation p. 73) . In this paper the assemblage titanian clinohumite + forsterite + spinel + calcite ( Fig. 1 ) will be described. Electron microprobe analyses of titanian clinohumite and geikielite, as well as Moessbauer spectra of 57Fe in titanian clinohumite are presented.
Petrography
Titanian clinohumite (Ti-C1) occurs predominantly as megacrysts up to 2 cm in diameter. Due to compositional variation the intensity of the colourless to yellow pleochroism varies patchily within individual crystals. No regular zoning patterns are recognizable. No titanian chondrodite was observed in the studied samples. Irregular intergrowths of Ti-C1 with near-endmember forsterite are very common. Both forsterite and Ti-CI contain parallel bands of tiny fluid and opaque solid inclusions that cross the grain boundaries (Fig. 1) . Poikiloblastic megacrysts of Ti-C1 and forsterite enclose calcite and pale green, idiomorphic spinel rich in MgA1204. Calcite with straight to curved grain boundaries forms the matrix of these marbles. Dolomite is only rarely present in the studied mineral assemblage. The matrix shows a granoblastic polygonal texture. A Mg-Ka, B Fe-Ka, C Ti-Ka 
